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(54) FILTER AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method of a 
filter by which the filter excellent in initial pressure drop characteristics 
at a low cost. 

SOLUTION: The production method of this filter includes an extrusion 
molding process, a cutting process, a sintering process and an 
assembling process. A honeycomb sintered body F1 originated in a 
honeycomb molding cut piece 24 obtained at the initial period of the 
extruding molding process, and a honeycomb sintered body F2 
originated in a honeycomb molding cut piece 24 obtained at the later 
period, are adequately combined to perform the assembling process. 
Thus, an average cell wall thickness of the whole filter 9 is adjusted to 
nearly the same as the cell wall thickness of the honeycomb sintered 
body originated in the honeycomb molding cut piece 24 obtained in 
the middle period of the extrusion molding process. 
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1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the approach of manufacturing the filter and it like a diesel 

particulate filter. 

[0002] 

[Description of the Prior Art] The number of an automobile enters by the end of this century, and is increasing 
by leaps and bounds, and the increment of it also with the rapid amount of the exhaust gas taken out by the 
internal combustion engine of an automobile in proportion to it is being enhanced. Since the various matter 
contained in the exhaust gas which especially a diesel power plant takes out becomes the cause which causes 
contamination, in current, it is having effect serious for a world environment. Moreover, the research result that 
the soot in exhaust gas (diesel particulate) becomes the cause which sometimes causes reduction of an allergy 
failure or a sperm count is also reported by recently. That is, it is considered to be a urgent technical problem 
for human beings to take the cure which removes the soot in exhaust gas. 

[0003] The exhaust gas purge of various varieties is proposed from before under such circumstances. A 
common exhaust gas purge prepares casing in the way of the exhaust pipe connected with the engine exhaust 
manifold, and has the structure which has arranged the filter which has a detailed hole in it. There is a ceramic 
besides a metal or an alloy as a formation ingredient of a filter. The honeycomb filter made from cordierite is 
known as an example of representation of the filter which consists of a ceramic. Recently, since there is an 
advantage, like the pressure loss which is high, and is chemically stable is small, silicon carbide is used as a 
fiher formation ingredient in many cases. [ of thermal resistance a mechanical strength, and collection 
efficiency ] 

[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an axis. In case 
exhaust gas passes through a filter, the trap of the soot is carried out with the cell wall. Consequently, soot is 
removed out of exhaust gas. 

[0005] However, the honeycomb filter made from a silicon carbide sintered compact is weak to a thermal 
shock. Therefore, it becomes easy to produce a crack in a fiher, so that it enlarges. Therefore, the technique of 
unifying two or more small pieces of a honeycomb sintered compact individual, and manufacturing one big 
filter is proposed as a means to avoid breakage by the crack in recent years. 

[0006] The general method of manufacturing an above-mentioned filter is described briefly. First, a column-like 
honeycomb Plastic solid is formed by extruding a ceramic raw material continuously through the metal mold of 
an extruding press machine. A honeycomb Plastic solid is cut to equal predetermined die length after an 
extrusion-molding process. After a cutting process, the piece of honeycomb Plastic solid cutting is heated, and it 
considers as a honeycomb sintered compact. Those peripheral faces are joined through adhesives after a baking 
process using two or more honeycomb sintered compacts. And a desired diesel particulate filter is completed by 
passing through such an attachment process. 
[0007] 

[Problem(s) to be Solved by the Invention] However, if uptake of the soot is carried out over a long period of 
time, the pressure loss of a filter will become large gradually. For this reason, it is necessary to reproduce a 
filter by heating the whole filter periodically, and burning and vanishing soot. In many conventional exhaust gas 



purges, the timing which should be reproduced is judged based on the result of having measured and obtained 
the upstream pressure (back pressure) of a filter. So, the demand to improvement in the initial pressure 
disadvantage property of a filter is very severe. That is, it is required severely that dispersion in initial pressure 
loss of a filter should be made small. 

[0008] A "pressure loss" means what lengthened the pressure value of the downstream from the pressure value 
of the filter upstream here. Receiving resistance, in case exhaust gas passes a cell wall is the greatest factor 
which brings about a pressure loss. Therefore, cell wall thickness has big effect on the initial pressure 
disadvantage property of a filter. If cell wall thickness will attach only using the honeycomb sintered compact in 
specification within the limits and will perform a process supposing that is right, a filter with a sufficient initial 
pressure disadvantage property can be manufactured. 

[0009] However, in case a ceramic raw material is continuously extruded through the through tube of the metal 
mold of an extruding press machine, while a ceramic raw material metal mold continuously, it moves. 

Then, in response to scouring by the hard silicon carbide particle contained in a raw material, metal mold will 
be gradually worn out and the dimension of a through tube will change. If this dimensional change progresses, 
finally, metal mold will become unusable for wear destruction, and will finish that life span. Of course, it will 
be necessary to exchange for new metal mold the metal mold with which the life was exhausted in this case. 
[0010] The effect which the dimensional change of the through tube of metal mold brings about is explained 
using the graph of drawing 9 . In the graph of drawing 9 (a), an axis of abscissa shows the knockout length (m) 
of a honeycomb Plastic solid, and an axis of ordinate shows the cell wall thickness (mm) of the honeycomb 
sintered compact originating in the piece of honeycomb Plastic solid cutting in each stage of an extrusion- 
molding process. L shows the sum total of the die length of the honeycomb Plastic solid when extruding until 
the life came to metal mold among this graph. An upward continuous line shows the relation between extrusion 
length and cell wall thickness. The amount of dimensional changes of a through tube becomes large, and cell 
wall thickness becomes thick, so that and metal mold approaches a life, even if it sees this linear continuous 
line. 

[001 1] In the graph of drawing 9 (b), an axis of abscissa shows the knockout length (m) of a honeycomb Plastic 
solid, and an axis of ordinate shows the pressure loss (kPa) of the honeycomb sintered compact originating in 
the piece of honeycomb Plastic solid cutting in each stage of an extrusion-molding process. An upward 
continuous line shows the relation between extrusion length and a pressure loss. A pressure loss becomes large, 
so that and metal mold approaches a life, even if it sees this linear continuous line. That is, when cell wall 
thickness becomes thick, it has the relation to which a pressure loss also becomes large in proportion to it. 
[0012] Supposing the specification range of the pressure loss required of a filter is 9.5kPa-10.5kPa, each piece 
of honeycomb Plastic solid cutting in the early stages of an extrusion-molding process and an anaphase will 
become what separated fi*om the specification range. Therefore, it is discarded after all noting that what will be 
equivalent to the abbreviation one half of the die length which can be fabricated by the time the life of metal 
mold is exhausted serves as a substandard article and is not suitable for use. The reason is inevitable [ that initial 
pressure loss varies between the things of the early stages of extrusion molding, the middle, and an anaphase ], 
when it attaches using those from which it separated two or more and a process is performed the degree of said 
degree from the specification range, 

[0013] From the above thing, by the former, before the original life came, metal mold needed to be exchanged 
and extrusion molding newly needed to be performed. Therefore, the problem of compaction of the estimated 
usable period of metal mold was caused substantially, and this was skyrocketing facility cost. And the 
numerousness of the losses of a ceramic raw material skyrocketed ingredient cost, and this had barred low cost- 
ization of the filter itself 

[0014] This invention is made in view of the above-mentioned technical problem, and the purpose is in offering 
the suitable filter for low-cost-izing. Another purpose of this invention is to offer the manufacture approach of a 
filter that a filter with a sufficient initial pressure disadvantage property can be obtained by low cost. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, in invention 
according to claim 1 The extrusion-molding process which forms a honeycomb Plastic solid by extruding a 
ceramic raw material continuously through the metal mold of an extruding press machine. The cutting process 



which cuts a honeycomb Plastic solid to predetermined die length, and the baking process which heats the piece 
of honeycomb Plastic solid cutting, and is used as a honeycomb sintered compact, It is the manufacture 
approach of a filter including the attachment process which unifies two or more honeycomb sintered compacts. 
By performing said attachment process, combining suitably the honeycomb sintered compact originating in the 
piece of honeycomb Plastic solid cutting obtained at a different stage in a series of extrusion-molding processes 
Let the manufacture approach of the filter characterized by adjusting the average cell wall thickness in the 
whole filter almost to the same extent as the cell wall thickness of the honeycomb sintered compact originating 
in the piece of honeycomb Plastic solid cutting obtained at the specific stage in an extrusion-molding process be 
the summary. 

[0016] The extrusion-molding process which forms a honeycomb Plastic solid in invention according to claim 2 
by extruding a ceramic raw material continuously through the metal mold of an extruding press machine, The 
cutting process which cuts a honeycomb Plastic solid to predetermined die length, and the baking process which 
heats the piece of honeycomb Plastic solid cutting, and is used as a honeycomb sintered compact, The 
honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting which is the 
manufacture approach of a filter including the attachment process which joins those peripheral faces through 
adhesives using two or more honeycomb sintered compacts, and is obtained in early stages of an extrusion- 
molding process. By performing said attachment process, combining suitably the honeycomb sintered compact 
originating in the piece of honeycomb Plastic solid cutting obtained at an anaphase Let the manufacture 
approach of the filter characterized by adjusting the average cell wall thickness in the whole filter almost to the 
same extent as the cell wall thickness of the honeycomb sintered compact originating in the piece of honeycomb 
Plastic solid cutting obtained in the middle of an extrusion-molding process be the summary. 
[0017] When combining the honeycomb sintered compact originating in the piece of honeycomb Plastic solid 
cutting obtained at the honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting 
obtained in early stages and anaphase of an extrusion-molding process in said attachment process in claim 2 
according to invention according to claim 3, blank extent from the specification range of said cell wall thickness 
presupposed that equals are used mostly an abbreviation same number individual every. 
[0018] In invention according to claim 4, said filter presupposed that it is a diesel particulate filter made from 
porosity silicon carbide in claims 2 or 3. In invention according to claim 5, said adhesives presupposed that they 
are the ceramic heatproof adhesives with which ceramic fiber was distributed in claim 2 thru/or any 1 term of 4. 

[0019] The cross secfion when invention according to claim 6 cuts said honeycomb sintered compact at right 
angles to the direction of an axis in claim 2 thru/or any 1 term of 5 presupposed that it is 1 / 400 - 1/15 when 
cutting said whole filter at right angles to the direction of an axis of the cross section. 
[0020] Invention according to claim 7 is a filter which comes to unify two or more honeycomb sintered 
compacts, and cell wall thickness is relatively constituted including a large honeycomb sintered compact more 
relatively [ a small honeycomb sintered compact and cell wall thickness ] than the specification range rather 
than the specification range, and it makes the summary the filter with which the average cell wall thickness in 
the whole filter has fallen within the specification range. 

[0021] Hereafter, "an operation" of this invention is explained. As a result of even the piece of honeycomb 
Plastic solid cutting which originally was not suitable for use and was discarded becoming available according 
to invention given in claims 1 and 2, the loss of a ceramic raw material decreases and ingredient cost is held 
down low. Moreover, as a resuh of being able to use metal mold to an original life, the exchange frequency of 
metal mold decreases and the jump of facility cost is prevented. A filter with a sufficient initial pressure 
disadvantage property can be obtained from the above thing by low cost. 

[0022] According to invention according to claim 3, it becomes possible to use uniformly the honeycomb 
sintered compact originating in a piece of honeycomb Plastic solid cutting which is called the early stages of an 
extrusion-molding process, the middle, and an anaphase and which is obtained altogether on a stage. Therefore, 
the loss of a ceramic raw material decreases extremely and ingredient cost is held down further low. 
[0023] According to invention according to claim 4, thermal resistance, a mechanical strength, and collection 
efficiency are high, it is chemically stable, and the diesel particulate filter moreover equipped with the good 
property that pressure loss is small can be obtained. 



[0024] If it is the ceramic heatproof adhesives with which ceramic fiber was distributed according to invention 
according to claim 5, even if it is the case where a filter receives a thermal shock and vibration at the time of 
use, it will be hard to cause aggravation of a junction condition. Therefore, shakiness and omission of a 
honeycomb sintered compact are prevented. 

[0025] Temperature ununiformity-ization at the time of filter playback can be avoided without being influenced 
by thickness dispersion of adhesives by setting up an area ratio within limits suitable [ above-mentioned ] 
according to invention according to claim 6. 

[0026] If this area ratio is too small, the surface integral of the adhesives occupied to the cross section of the 
whole filter will increase, and the effect by thickness dispersion of adhesives will become large. That is, when 
dispersion in the thickness of adhesives increases, initial pressure loss dispersion-comes to be easy. Therefore, 
an attachment activity must be carefully done so that thickness dispersion of adhesives may not arise, and there 
is a possibility that manufacture may become troublesome. On the contrary, when this area ratio is too large, the 
number of the honeycomb sintered compact which constitutes a filter decreases too much, and there is a 
possibility that temperature may ununiformity-ize at the time of filter playback. Therefore, it becomes easy to 
generate a crack and becomes easy to result in breakage of a filter. 

[0027] As a result of even the substandard article which originally did not fit use but was discarded becoming 
available according to invention according to claim 7, the loss of a ceramic raw material decreases and 
ingredient cost is held down low. Therefore, it becomes a suitable filter for low-cost-izing. 
[0028] 

[Embodiment of the Invention] Hereafter, the exhaust gas purge 1 for the diesel power plants of 1 operation 
gestalt which materialized this invention is explained to a detail based on drawing 1 - drawing 5 . 
[0029] As shown in drawing 1 , this exhaust gas purge 1 is equipment for purifying the exhaust gas discharged 
from the diesel power plant 2 as an internal combustion engine. The diesel power plant 2 is equipped with two 
or more gas columns which are not illustrated. The tee 4 of the exhaust manifold 3 which consists of a metallic 
material is connected with each gas column, respectively. Each tee 4 is connected to one manifold body 5, 
respectively. Therefore, the exhaust gas discharged from each gas column is concentrated on one place. 
[0030] The 1st exhaust pipe 6 and the 2nd exhaust pipe 7 which consist of a metalhc material are arranged in 
the downstream of an exhaust manifold 3. The upstream edge of the 1st exhaust pipe 6 is connected with the 
manifold body 5. Between the 1st exhaust pipe 6 and the 2nd exhaust pipe 7, the tubed casing 8 which similarly 
consists of a metallic material is arranged. The upstream edge of casing 8 is connected with the downstream 
edge of the 1st exhaust pipe 6, and the downstream edge of casing 8 is connected with the upstream edge of the 
2nd exhaust pipe 7. It can also be grasped that casing 8 is arranged in the way of exhaust pipes 6 and 7. And as 
a result, the contrant region of the 1st exhaust pipe 6, casing 8, and the 2nd exhaust pipe 7 is mutually open for 
free passage, and exhaust gas flows the inside of it. 

[0031] As shown in drawing 1 , casing 8 is formed so that the center section may serve as a major diameter 
from exhaust pipes 6 and 7. Therefore, the contrant region of casing 8 is large compared with the contrant 
region of exhaust pipes 6 and 7. The filter 9 is held in this casing 8. In addition, the heat insulator layer 10 is 
arranged between the peripheral face of a filter 9, and the inner skin of casing 8. The heat insulator layer 10 is 
the mat-like object formed including ceramic fiber, and the thickness is several mm - dozens of mm. 
[0032] As shown in drawing 2 and drawing 3 , the filter 9 used in this operation gestah is a comparatively large- 
sized honeycomb filter. Since this filter 9 is what removes a diesel particulate like the above, it is also called a 
diesel particulate filter (DPF). The filter 9 used in this operation gestalt is unified combining two or more 
honeycomb sintered compacts Fl and F2. The honeycomb sintered compacts Fl and F2 located in the center of 
filter section are the square poles-like, and the dimension is 33mmx33mmxl67mm. Around the square pole-like 
honeycomb sintered compacts Fl and F2, two or more variant honeycomb sintered compacts Fl and F2 which 
are not the square poles-like are arranged. Consequently, if it sees as a whole, the cylinder-like filter 9 (before 
or after the diameter of 135mm) is constituted, 

[0033] These honeycomb sintered compacts Fl and F2 are products made from a porosity silicon carbide 
sintered compact which are kinds of a ceramic sintered compact. As sintered compacts other than silicon 
carbide, sintered compacts, such as silicon nitride, sialon, an alumina, and cordierite, can also be chosen. Two 
or more through tubes 12 which make the shape of a cross-section abbreviation square are regularly formed in 



the honeycomb sintered compacts Fl and F2 along the direction of an axis. Each through tube 12 is mutually 
separated by the cell wall 13. The closure of the opening of each through tube 12 is carried out to the one end- 
face 9a and 9b side with the closure object 14 (here porosity silicon carbide sintered compact), and it has 
become checker-like as end-face 9a and the whole 9b. Consequently, the eel of a large number which carried 
out the shape of a cross-section square is formed in the honeycomb sintered compacts Fl and F2. The 
consistency of a eel is set up before and after 200 pieces/inch. In upstream end-face 9a, opening of the thing of 
an abbreviation moiety is carried out among a large number eels, and opening of the remaining things is carried 
out in downstream end-face 9b, 

[0034] As shown in drawing 2 and drawing 3 , as for two or more honeycomb sintered compacts Fl and F2, the 
peripheral faces are joined through adhesives 15. As said adhesives 15, the ceramic heatproof adhesives 15 with 
which ceramic fiber was distributed are used. In adhesives 15, it is good to distribute silicon carbide powder in 
addition to ceramic fiber. 

[0035] As for the cross section when cutting the honeycomb sintered compacts Fl and F2 at right angles to the 
direction of an axis, it is desirable that it is 1 / 400 - 1/15 when cutting the whole filter at right angles to the 
direction of an axis of the cross section, and it is especially desirable that it is 1 / 200 - 1/50. 
[0036] If this area ratio becomes small too much, the surface integral of the adhesives 15 occupied to the cross 
section of the whole filter will increase, and the effect by thickness dispersion of adhesives 15 will become 
large. That is, when dispersion in the thickness of adhesives 15 increases, initial pressure loss dispersion-comes 
to be easy. Therefore, an attachment activity must be carefully done so that thickness dispersion of adhesives 15 
may not arise, and there is a possibility that manufacture may become troublesome. On the contrary, when this 
area ratio becomes large too much, the number of the honeycomb sintered compacts Fl and F2 which constitute 
a filter 9 decreases too much, and there is a possibility that temperature may ununiformity-ize at the time of 
filter playback. Therefore, it becomes easy to generate a crack and becomes easy to result in breakage of a filter 
9. 

[0037] Moreover, as for die length of one side when cutting the honeycomb sintered compacts Fl and F2 at 
right angles to the direction of an axis, it is desirable that it is 1 / 25 - 1/4 when cutting the whole filter at right 
angles to the direction of an axis of a diameter, and it is especially desirable that it is 1 / 20 - 1/5. This is based 
on the same reason as the case of the above-mentioned area ratio. 

[0038] Exhaust gas is supplied to the filter 9 held in casing 2 from the upstream end-face 9a side. The exhaust 
gas supplied through the 1st exhaust pipe 6 flows first in the eel which carries out opening in upstream end-face 
9a. Subsequently, this exhaust gas passes a cell wall 13, and reaches the interior of the eel which adjoins it, i.e., 
the eel which carries out opening in downstream end-face 9b. And exhaust gas flows out of downstream end- 
face 9b of a filter 9 through opening of this eel However, the soot contained in exhaust gas will not be able to 
pass a cell wall 13, but a trap will be carried out there. Consequently, the purified exhaust gas is discharged 
from downstream end-face 9b of a filter 9. After the purified exhaust gas passes the 2nd exhaust pipe 7 fiirther, 
finally it is emitted into atmospheric air. 

[0039] As shown in drawing 2 and drawing 3 , this filter 9 is constituted by the honeycomb sintered compact Fl 
belonging to A group (Al - A4 group) and the honeycomb sintered compact Fl and F2 F2 belonging to B group 
(Bl - B4 group), i.e., two sorts of honeycomb sintered compacts. 

[0040] As shown in the graph of drawing 5 , the specification range of cell wall thickness is set as 0.40**0.4mm 
here. The thickness (cell wall thickness Tl) of the cell wall 13 of the honeycomb sintered compact Fl belonging 
to Al - A4 group is small relatively rather than the specification range. 

[0041] The thing belonging to Al group is set as about Tl=0.32mm-0.33mm, and it has separated from the 
value Tl 0.3mm - about 0.4mm from the lower limit (0.36mm) of the specification range. The thing belonging 
to A2 group was set as about Tl=0.33mm-0.34mm, and it has separated from the value Tl 0.2mm - about 
0.3mm from the lower limit of the specification range. The thing belonging to A3 group was set as about 
Tl=0.34mm-0.35mm, and it has separated fi*om the value Tl 0. 1mm - about 0.2mm from the lower limit of the 
specification range. The thing belonging to A4 group was set as about Tl=0.35mm-0.36mm, and it has 
separated from the value Tl 0.0mm - about O.lmm from the lower limit of the specification range. 
[0042] On the other hand, the thickness (cell wall thickness T2) of the cell wall 13 of the honeycomb sintered 
compact F2 belonging to Bl - B4 group is large relatively rather than the specification range. The thing 



belonging to Bl group is set as about T2^0.47mm-0.48nini, and it has separated from the value T2 O.Smm - 
about 0.4mm from the upper limit (0.44mm) of the specification range. The thing belonging to B-2 group was 
set as about T2=0.46mm-0.47rmTi, and it has separated from the value T2 0.2mm - about 0.3mm from the upper 
limit of the specification range. The thing belonging to B3 group was set as about T2=0.45mm-0.46mm, and it 
has separated from the value T2 0.1mm - about 0.2mm from the upper limit of the specification range. The 
thing belonging to B4 group was set as about T2=0.44mm-0.45mm, and it has separated from the value T2 
0.0mm - about 0.1mm from the upper limit of the specification range. 

[0043] And the filter 9 of this operation gestalt is constituted by eight honeycomb sintered compacts Fl and 
eight honeycomb sintered compacts F2. In other words, this filter 9 is constituted, using two sorts of 
honeycomb sintered compacts Fl and F2 with which the cell wall thickness Tl and T2 differs a same number 
individual every. 

[0044] More specifically, the combination of equals is adopted for blank extent from the specification range of 
the cell wall thickness Tl and T2 like Al group-Bl group, the A2 group-B-2 group, A3 group-B3 group, and 
the A4 group-B4 group (refer to drawing 5 ). Consequently, the average cell wall tfiickness Tm in the filter 9 
whole was all set to about 0.40mm, and has fallen within said specification range completely seemingly. 
[0045] The layout of the honeycomb sintered compacts Fl and F2 is shown in drawing 1 (b). An odd number is 
given to the honeycomb sintered compact Fl belonging to A group among this drawing, and the even number is 
given to the honeycomb sintered compact F2 belonging to B group. That is, the honeycomb sintered compact 
Fl and the honeycomb sintered compact F2 are alternately arranged so that each other may not be adjoined. 
[0046] Next, the procedure of manufacturing the above-mentioned filter 9 is explained. 

With tfie [raw material adjustment process] book operation gestalt, the paste for the closures used at the ceramic 
raw material slurry used at an extrusion-molding process and an end-face closure process and the adhesives 
paste used at an adhesives spreading process were produced beforehand. 

[0047] What blended an organic binder and water the predetermined daily dose every, and kneaded them to 
silicon carbide powder as a ceramic raw material slurry was used. What blended and kneaded an organic binder, 
lubricant, a plasticizer, and water to silicon carbide powder as a paste for the closures was used. What blended 
and kneaded a silica sol, the ceramic fiber of bulk, a resin binder, and water to silicon carbide powder as an 
adhesives paste was used. 

It was filled up with the [extrusion-molding process] ceramic raw material slurry in the hopper of an extruding 
press machine 21, The pressurizer of an extruding press machine 21 was driven in this condition, the pressure 
was applied to the slurry, and the slurry was continuously extruded to the exterior of an extruding press machine 
21 through the through tube of metal mold 22 (refer to drawing 4 ). Consequently, honeycomb Plastic solid 23 
of an almost equal cross-section configuration was formed continuously. 

The piece 24 of honeycomb Plastic solid cutting of the shape of much square pole was obtained by cutting the 
honeycomb Plastic solid by which [cutting process] extrusion molding was carried out to equal die length using 
the cutter which is not illustrated. And the piece 24 of these cutting was classified into every eight above- 
mentioned groups (Al - A4, Bl - B4), it attached for every partitions of these and many processes to a process 
were carried out, respectively. 

[End- face closure process] It set in the sealing agent restoration equipment of dedication of the obtained piece 
24 of honeycomb Plastic solid cutting, and the paste for the specified quantity [ every ] closures was filled up 
with this condition into single-sided opening of each cel. Consequently, the both-ends side of the piece 24 of 
cutting was closed. 

[Baking process] After drying beforehand, this baking was performed by predetermined temperature and 
predetemiined time, and the piece 24 of honeycomb Plastic solid cutting and the closure object 14 were made to 
sinter completely. Consequently, two sorts of honeycomb sintered compacts Fl and F2 were obtained. 
After forming the substrate layer which becomes the peripheral face of the [adhesives spreading process] 
honeycomb sintered compacts Fl and F2 from the quality of a ceramic, the ceramic heatproof adhesives 15 
were further applied on it. In this case, the thickness of adhesives 15 was set as about 1.5mm. 
It manufactured eight large-sized honeycomb filter 9A at a time by pasting up those peripheral faces mutually 
and unifying, using respectively a [attachment process] and the honeycomb sintered compact Fl belonging to 
Al group, and the honeycomb sintered compact F2 belonging to Bl group. Similarly, it was made the 



combination of an A2 group-B-2 group, A3 group-B3 group, and an A4 group-B4 group, and large-sized 
honeycomb filter 9A was manufactured about each (refer to drawing 4 ). 

Cross-section square-like honeycomb filter 9A pass the [appearance cut process] attachment process was set to 
the grinding machine, grinding of the garbage in the peripheral face was carried out, and it was removed. 
Consequently, as shown in drawing 4 , the honeycomb filter 9 of the cross-section circle configuration which is 
a finished product was obtained. 

[0048] Therefore, according to this operation gestalt, the following effectiveness can be acquired. 

(1) In the graph of drawing 5 (a), an axis of abscissa shows the knockout length (m) of honeycomb Plastic solid 
23, and an axis of ordinate shows the cell wall thickness (mm) of the honeycomb sintered compact originating 
in the piece 24 of cutting in each stage of an extrusion-molding process. L shows the sum total of the die length 
of honeycomb Plastic solid 23 when extruding until the life came to metal mold 22 among this graph. An 
upward continuous line shows the relation between extrusion length and cell wall thickness. In the graph of 
drawing 5 (b), an axis of abscissa shows the knockout length (m) of honeycomb Plastic solid 23, and an axis of 
ordinate shows the pressure loss (kPa) of the honeycomb sintered compact originating in the piece 24 of cutting 
in each stage of an extrusion-molding process. An upward continuous line shows the relation between extrusion 
length and a pressure loss. 

[0049] The specification range of the pressure loss required of this filter 9 is 9.5kPa-10.5kPa. Therefore, the 
piece 24 of cutting in the early stages of an extrusion-molding process and an anaphase becomes what all 
separated from the specification range. Therefore, by the time the life of metal mold 22 is exhausted, it will be 
equivalent to the abbreviation one half of the die length which can be fabricated with a substandard article. 
Therefore, in the former, these things suited the fate discarded after all for not being suitable for use. 
[0050] However, according to the manufacture approach explained in full detail above, even the piece 24 of 
honeycomb Plastic solid cutting which originally was not suitable for use and was discarded becomes available. 
According to the manufacture approach of this operation gestalt, it becomes possible especially to use uniformly 
the honeycomb sintered compact originating in a piece 24 of cutting which is called the early stages of an 
extrusion-molding process, the middle, and an anaphase and which is obtained altogether on a stage. Therefore, 
the loss of a ceramic raw material decreases extremely and can hold down ingredient cost low further. 
Moreover, as a resuh of being able to use metal mold 22 to an original life, the exchange frequency of metal 
mold 22 decreases and the jump of facility cost can be prevented. 

[0051] According to this manufacture approach, the filter 9 with a sufficient initial pressure disadvantage 
property can be extremely obtained from the above thing by low cost. 

(2) The diesel particulate fiUer 9 is produced by this manufacture approach, using porosity silicon carbide as a 
ceramic ingredient. Therefore, the filter 9 with the engine performance thermal resistance, a mechanical 
strength, and collection efficiency are high, stable [ chemically ] and sufficient moreover equipped with the 
good property that pressure loss is small can be obtained certainly. 

[0052] (3) Use the ceramic heatproof adhesives 1 5 with which ceramic fiber was distributed as a means to join 
the honeycomb sintered compacts Fl and F2 by this manufacture approach. Therefore, even if it is the case 
where a filter 9 receives a thermal shock and vibration at the time of use, it is hard to cause aggravation of a 
junction condition. Therefore, shakiness and omission of the honeycomb sintered compacts Fl and F2 can be 
prevented, and the filter 9 excellent in reinforcement can be obtained. 

[0053] (4) By this manufacture approach, the area ratio to the filter 9 of the honeycomb sintered compacts Fl 
and F2 is set up in the above-mentioned optimum range. Therefore, temperature ununiformity-ization at the 
time of playback of a filter 9 can be avoided, without being influenced by thickness dispersion of adhesives 15. 
Therefore, the filter 9 excellent in reinforcement can be obtained, without being accompanied by manufacture 
difficulty. 

[0054] (5) The filter 9 manufactured by this manufacture approach consists of eight honeycomb sintered 
compacts Fl and eight honeycomb sintered compacts F2. Therefore, this filter 9 was being manufactured only 
combining that from which the value of the cell wall thickness Tl and T2 has separated from the specification 
range. Nevertheless, the average cell wall thickness Tm in the filter 9 whole is about 0.44mm seemingly. That 
is, the average cell wall thickness Tm has fallen within the specification range completely. Moreover, about the 
honeycomb sintered compact Fl and the honeycomb sintered compact F2, alternately, it arranges and this filter 



9 becomes so that each other may not be adjoined. Therefore, temperature ununiformity-ization of the filter 9 at 
the time of use is avoided, and there is an advantage on the structure of being hard to result in breakage by the 
crack. 

[0055] In addition, the operation gestalt of this invention may be changed as follows. 

- In manufacturing one filter 9, it is not necessary to necessarily combine the honeycomb sintered compacts Fl 
and F2 the same number every. That is, more things of one than the thing of another side may be used. 
[0056] - In manufacturing one filter 9, blank extent from the specification range of the cell wall thickness Tl 
and T2 may use combining the things which are not equal. 

- One large-sized filter 9 may be manufactured combining suitably not only the things outside the specification 
range but the things of specification within the limits. In this case, what is necessary is just to make it the 
combination of CI group-C8 group, C2 group-C7 group, C3 group-C6 group, and C4 group-C5 group, for 
example (refer to drawing 6 ). 

[0057] - One large-sized filter 9 may be manufactured, combining suitably the thing outside the specification 
range, and the thing of specification within the limits (refer to drawing 7 ). Incidentally the combination of Al 
group-A8 group is shown in the graph of drawing 7 . 

[0058] - As shown in the graph of drawing 8 , it may be made the combination of Al group- A4 group-B3 
group, and a filter 9 may be manufactured. That is, it not only extracts the honeycomb sintered compacts Fl and 
F2 from two groups, but it may extract fi:"om three or more groups, and you may manufacture one large-sized 
filter 9 combining them. 

[0059] - The ceramic adhesives which do not contain ceramic fiber, the adhesives which are not the quality of a 
ceramic further may be chosen as adhesives 15 for joining the honeycomb sintered compact Fl and F2 
comrades. Moreover, it is also possible to unify the honeycomb sintered compact Fl and F2 comrades by the 
other approach, without using adhesives 15 the very thing. 

[0060] - Even if shape is taken as filters other than diesel particulate filter 9 shown with the operation gestalt, it 
is easy to be natural [ the filter 9 of this invention ]. Next, the technical thought grasped according to the 
operation gestalt mentioned above is enumerated below with the effectiveness besides the technical thought 
indicated by the claim if needed. 

[0061] (1) In claim 2 thru/or any one of the 5, die length of one side when cutting said honeycomb sintered 
compact at right angles to the direction of an axis should be 1 / 25 - 1/4 when cutting the whole filter at right 
angles to the direction of an axis of a diameter. Therefore, temperature ununiformity-ization at the time of filter 
playback can be avoided, without being influenced by thickness dispersion of adhesives by setting up a 
proportion in the above-mentioned optimum range according to invention given in this technical thought 1 . 
[0062] (2) In claim 1 thru/or any one of the 6, carry out an appearance cut process and adjust said filter to a 
predetermined cross-section configuration, after performing said attachment process using said two or more 
honeycomb sintered compacts. 

[0063] (3) Arrange altemately the honeycomb sintered compact originating in the piece of honeycomb Plastic 
solid cutting obtained at the honeycomb sintered compact originating in the piece of honeycomb Plastic solid 
cutting obtained in early stages and anaphase of an extrusion-molding process in claim 1 thru/or any one of the 
6 not to adjoin each other. Therefore, according to invention given in this technical thought 3, temperature 
ununiformity-ization of the filter at the time of use is avoided, and it is hard coming to result in breakage by the 
crack. 

[0064] (4) After the extrusion-molding process which forms a honeycomb Plastic solid by extruding a ceramic 
raw material continuously through the metal mold of an extruding press machine, The inside of the piece of 
cutting obtained by cutting this honeycomb Plastic solid to predetermined die length. The usage of tiie piece of 
honeycomb Plastic solid cutting characterized by using two or more pieces of honeycomb Plastic solid cutting 
which are the approaches cell wall thickness uses the thing outside the specification range, and are obtained in 
early stages of an extrusion-molding process with the piece of honeycomb Plastic solid cutting of the 
abbreviation same number individual obtained at an anaphase. 

[0065] (5) The filter with which it was the filter which comes to join those peripheral faces through adhesives 
using two or more honeycomb sintered compacts, and average cell wall thickness is two or more small 
honeycomb sintered compacts, and it and an abbreviation same number individual more relatively than the 



specification range, and average cell wall thickness consisted of specification range the large honeycomb 
sintered compact relatively, and the average cell wall thickness in the whole filter has fallen within the 

specification range. 

[0066] (6) DPF whose average cell wall thickness in the whole filter it is DPF which comes to join those 
peripheral faces through ceramic heatproof adhesives using ten or more honeycomb sintered compacts made 
from silicon carbide, and it is constituted by two or more honeycomb sintered compacts with cell wall thickness 
smaller than 0.36mm, and the honeycomb sintered compact with larger cell wall thickness which are it and an 
abbreviation same number individual than 0.44mm, and is around 0.40mm. 
[0067] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 1 to 6, the 
manufacture approach of a filter that a filter with a sufficient initial pressure disadvantage property can be 
obtained by low cost can be offered. 

[0068] Since according to invention according to claim 3 the loss of a ceramic raw material decreases extremely 
and ingredient cost is held down further low, further low cost-ization can be attained. 
[0069] According to invention according to claim 4, a diesel particulate filter with the sufficient engine 
performance equipped with the good property can be obtained. According to invention according to claim 5, the 
filter excellent in reinforcement can be obtained. 

[0070] According to invention according to claim 6, the filter excellent in reinforcement can be obtained, 
without being accompanied by manufacture difficulty. According to invention according to claim 7, the suitable 
filter for low-cost-izing can be offered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] By performing said attachment process, combining suitably the honeycomb sintered compact 
originating in the piece of honeycomb Plastic solid cutting which is characterized by providing the following 
and which is the manufacture approach of a filter and is obtained at a different stage in a series of extrusion- 
molding processes, the average cell wall thickness in the whole filter The manufacture approach of the filter 
characterized by adjusting almost to the same extent as the cell wall thickness of the honeycomb sintered 
compact originating in the piece of honeycomb Plastic solid cutting obtained at the specific stage in an 
extrusion-molding process The extrusion-molding process which forms a honeycomb Plastic solid by extruding 
a ceramic raw material continuously through the metal mold of an extruding press machine The cutting process 
which cuts a honeycomb Plastic solid to predetermined die length The baking process which heats the piece of 
honeycomb Plastic solid cutting, and is used as a honeycomb sintered compact The attachment process which 
unifies two or more honeycomb sintered compacts 

[Claim 2] The honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting which is 
characterized by providing the following and which is the manufacture approach of a filter and is obtained in 
early stages of an extrusion-molding process, By performing said attachment process, combining suitably the 
honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting obtained at an 
anaphase The manufacture approach of the filter characterized by adjusting the average cell wall thickness in 
the whole filter almost to the same extent as the cell wall thickness of the honeycomb sintered compact 
originating in the piece of honeycomb Plastic solid cutting obtained in the middle of an extrusion-molding 
process The extrusion-molding process which forms a honeycomb Plastic solid by extruding a ceramic raw 
material continuously through the metal mold of an extruding press machine The cutting process which cuts a 
honeycomb Plastic solid to predetermined die length The baking process which heats the piece of honeycomb 
Plastic solid cutting, and is used as a honeycomb sintered compact The attachment process which joins those 
peripheral faces through adhesives using two or more honeycomb sintered compacts 

[Claim 3] The manufacture approach of the filter according to claim 2 characterized by blank extent from the 
specification range of said cell wall thickness using equals an abbreviation same number individual every 
mostly in case the honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting 
obtained at the honeycomb sintered compact originating in the piece of honeycomb Plastic solid cutting 
obtained in early stages and anaphase of an extrusion-molding process is combined in said attachment process. 
[Claim 4] Said filter is the manufacture approach of the filter according to claim 3 characterized by being a 
diesel particulate filter made from porosity silicon carbide. 

[Claim 5] Said adhesives are the manufacture approaches of a filter given in claim 2 characterized by being the 

ceramic heatproof adhesives with which ceramic fiber was distributed thru/or any 1 term of 4. 

[Claim 6] The cross section when cutting said honeycomb sintered compact at right angles to the direction of an 

axis is the manufacture approach of a filter given in claim 2 characterized by being 1 / 400 - 1/15 when cutting 

said whole filter at right angles to the direction of an axis of the cross section thru/or any 1 term of 5. 

[Claim 7] The filter with which it is the filter which comes to unify two or more honeycomb sintered compacts, 

cell wall thickness was relatively constituted including the large honeycomb sintered compact more relatively 

[ a small honeycomb sintered compact and cell wall thickness ] than the specification range rather than the 

specification range, and the average cell wall thickness in the whole filter has fallen within the specification 

range. 
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